Lung inflation does not increase maximal expiratory flow during induced obstruction in the dog.
A deep inflation (DI) reverses induced bronchoconstriction in normal human subjects whether assessed by airway resistance before and after a DI or by isovolumic maximal expiratory flows (Vmax) from partial expiratory flow-volume (PEFV) vs. maximum expiratory flow-volume (MEFV) maneuvers. These observations suggest that with induced constriction the hysteresis of airways exceeds that of the parenchyma. In contrast with humans, a previous study of ours on dogs indicated that induced increases in airway resistance were unaffected by DI, suggesting that hysteresis of airways and parenchyma were equal. We hypothesized therefore that in constricted dog lungs, any differences that might arise in isovolumic Vmax between PEFV and MEFV maneuvers would not be due to changes in airway caliber but rather would be wholly determined by isovolumic differences in deflational recoil pressures. Recoil pressures were dynamically measured using six separate alveolar capsules in each of six dogs. At base line there were no significant differences between isovolumic recoil pressures or maximal flows with volume history, suggesting equal degrees of airway and parenchymal hysteresis. After histamine-induced constriction there were also no isovolumic differences in flows, but due to striking nonhomogeneities in dynamic recoil pressure among alveolar capsules, it was not possible to express a single meaningful recoil pressure pertinent to the lungs as a whole. These findings are consistent with the idea that isovolumic comparisons of Vmax serve as a reasonable indicator of changes in the relative degree of airway and parenchymal hysteresis.